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Outline	  

• Precipitation	  estimation:	  status	  
• The	  GPM	  mission	  
• Potential	  applications	  
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Precise	  precipitation	  estimation	  is	  important	  for:	  

• NWP	  models	  cal/val	  and	  verification	  
• The	  water	  cycle	  problem:	  closure	  
• Better	  understanding	  of	  the	  physics	  of	  some	  processes	  
(e.g.	  hurricanes)	  
• Hydrological	  operations	  (dams,	  etc.)	  
• Response	  to	  extreme	  hydrometeorological	  events	  
• Localised	  heavy	  rain	  
• Hail	  	  
• Flash	  floods	  monitoring	  
• Hurricanes
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Ground-‐based	  
estimates	  of	  

precipitation	  present	  
several	  shortcomings
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VIS/IR/WV	  sensors
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IR	  methods:	  based	  on	  cloud	  top	  temperature
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Outline	  

• Precipitation	  estimation:	  status	  
• The	  GPM	  mission	  
• Potential	  applications	  
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First space-borne Ku/Ka-band Dual-frequency Precipitation Radar (DPR) 

• 120 and 245 km swaths

• Ka-band precipitation radar (KaPR, 35.5 GHz)

• Ku-band precipitation radar (KuPR, 13.6 GHz)



Francisco	  J.	  Tapiador	  	  	  francisco.tapiador@uclm.es	  
Earth	  and	  Space	  Sciences	  (ess)	  Group,	  UCLM,	  Toledo,	  Spain	  	  	  	  	  	  www.earthphysics.net	  

NASA	  Direct	  Readout	  Conference	  2016	  |	  NDRC-‐9	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Valladolid,	  Spain,	  June	  21-‐24,	  2016	   27



Francisco	  J.	  Tapiador	  	  	  francisco.tapiador@uclm.es	  
Earth	  and	  Space	  Sciences	  (ess)	  Group,	  UCLM,	  Toledo,	  Spain	  	  	  	  	  	  www.earthphysics.net	  

NASA	  Direct	  Readout	  Conference	  2016	  |	  NDRC-‐9	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Valladolid,	  Spain,	  June	  21-‐24,	  2016	   28

M
ET

EO
SA

T 
IR

10
.8

D
R

P 
on

 G
O

O
G

LE
 E

AR
TH

GPM:	  beyond	  the	  Tropics	  (TRMM)
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Outline	  

• Precipitation	  estimation:	  status	  
• The	  GPM	  mission	  
• Potential	  applications	  
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Relative to TRMM, the enhanced measurement and sampling capabilities of GPM offers many 
advanced science contributions and societal benefits: 

 • Improved knowledge of the Earth’s water cycle and its link to climate change      
 • New insights into storm structures and large-scale atmospheric processes      
 • New insights into precipitation microphysics      
 • Advanced understanding of climate sensitivity and feedback processes      
 • Extended capabilities in monitoring and predicting hurricanes and other extreme      

weather events 
 • Improved forecasting abilities for natural hazards, including floods, droughts and      

landslides. 
 • Enhanced numerical prediction skills      
 • Improved agricultural crop forecasting and monitoring of freshwater resources     

Source:	  GPM	  



Francisco	  J.	  Tapiador	  	  	  francisco.tapiador@uclm.es	  
Earth	  and	  Space	  Sciences	  (ess)	  Group,	  UCLM,	  Toledo,	  Spain	  	  	  	  	  	  www.earthphysics.net	  

NASA	  Direct	  Readout	  Conference	  2016	  |	  NDRC-‐9	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Valladolid,	  Spain,	  June	  21-‐24,	  2016	   40

There are 4 major algorithms associated 
with the GPM constellation: 

 1 Radar Algorithms  
 2 Radiometer Algorithms  
 3 Combined Radar+Radiometer Algorithms  
 4 Multi-Satellite Algorithms 
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Synergisms	  with	  Direct	  Readout	  Systems

1.	  Data	  fusion	  
2.	  Expand	  coverage	  of	  individual	  satellites	  
3.	  Provide	  key	  geophysical	  parameters	  in	  both	  
directions	  

4.	  Cross-‐disciplinary	  endeavours	  	  
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Synergisms	  with	  MODIS	  
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Thanks	  

Disclaimers:	  	  

[All	  pics	  in	  the	  presentation	  are	  from	  public	  sources	  unless	  otherwise	  stated]	  
[All	  resources	  used	  for	  research&education	  purposes	  only]	  

[I’m	  not	  representing	  GPM	  in	  any	  way]	  
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Discussion
-‐	  What	  kinds	  of	  applicaeons	  are	  you	  interested	  in	  seeing	  developed?	  
	  	  
-‐	  What	  types	  of	  data/algorithms	  are	  needed	  for	  your	  poteneal	  and/or	  exiseng	  applicaeon	  and	  
informaeon	  needs?	  
	  	  
-‐	  Provide	  informaeon	  on	  the	  actual	  or	  poteneal	  use	  of	  the	  presented	  algorithms/product/applicaeon	  in	  
the	  context	  of	  your	  organizaeon’s	  needs.	  
	  	  
-‐	  Are	  there	  parecular	  challenges/shortcomings/unmet	  needs?	  	  Where	  can	  things	  be	  made	  beher?	  
	  	  
-‐	  Are	  there	  opportuniees	  for	  collaboraeon	  with	  other	  ahendees	  and	  workshop	  leads?	  (regional	  
applicaeons,	  data	  sharing,	  etc.)	  
	  	  
-‐	  Discuss	  scenarios	  with	  the	  broader	  group	  to	  idenefy	  innovaeve	  ideas,	  poteneal	  improvements,	  etc.	  
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